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(57) A tool container and alarm system includes a
tool container and an alarm system. The tool container
includes a container and a cover. The alarm system is
generally carried by the container and has an activated
state and a deactivated state. The alarm system, when
in the activated state, is capable of outputting an alarm
indication in response to a condition of the tool container.
The alarm system includes a detector, a controller, a sig-

naling device and a power supply. The detector is con-
figured to detect the condition of the tool container. The
controller is configured to receive an input signal from
the detector based on the detected condition of the tool
container. The signaling device is operatively connected
to the controller and is configured to generate the alarm
indication in response to receiving an output signal from
the controller.
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Description

[0001] The presentinvention relates to a tool container
and alarm system.

[0002] In embodiments, the present invention relates
to a tool container, and, more particularly to a tool con-
tainer which carries an alarm system.

[0003] Numeroustool containerassemblies are known
in the art. These tool container assemblies can be easily
transported from one place to another, and store tools
that are needed for accomplishing a task. However, theft
of tools from the container assemblies is often a problem.
[0004] According to a first aspect of the present inven-
tion, there is provided a tool container, comprising: a con-
tainer having a storage space; and a cover, the cover
being movable between a closed position and an open
position to allow access to the storage space when in the
open position; an alarm system generally carried by the
container and having an activated state and a deactivat-
ed state, the alarm system, when in the activated state,
being capable of outputting an alarm indication in re-
sponse to a condition of the tool container, the alarm
system comprising; a controller configured to receive an
input signal in dependence on a detected condition of
the tool container and to cause a signaling device to gen-
erate the alarm indication in dependence on the detected
condition of the tool container.

[0005] According to a second aspect of the present
invention, there is provided a tool container and alarm
system comprising: a tool container comprising: a con-
tainer having a storage space and defining an upwardly
facing opening into the storage space; and a cover, the
cover being movable between a closed position wherein
the cover substantially covers the upwardly facing open-
ing and an open position wherein the upwardly facing
opening is substantially exposed; an alarm system gen-
erally carried by the container and having an activated
state and a deactivated state, the alarm system, when in
the activated state, capable of outputting an alarm indi-
cation in response to a condition of the tool container,
the alarm system comprising: a detector configured to
detect the condition of the tool container; a controller con-
figured to receive an input signal from the detector based
on the detected condition of the tool container; a signaling
device operatively connected to the controller and con-
figured to generate the alarm indication in response to
receiving an output signal from the controller, the output
signal from the controller being generated in response
to the input signal from the detector; and a power supply
configured for powering the detector and the signaling
device.

[0006] Preferably, the power supply is a battery.
[0007] Preferably, the alarm indication of the signaling
device is an audio alarm indication.

[0008] Preferably, the alarm indication of the signaling
device is a visual alarm indication.

[0009] Preferably, the detector comprises a motion de-
tector.
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[0010] Preferably, the motion detector is a tilt detector.
[0011] Preferably, the motion detector is an accelera-
tion detector

[0012] Preferably, the detector comprises a switch or
an opening detector that detects an opening of the cover.

[0013] Preferably, the opening detector is a light de-
tector.

[0014] Preferably, the switch is an electromechanical
switch.

[0015] Preferably, the switch is a magnetic switch.
[0016] Preferably, the detector comprises at least two

detectors, the at least two detectors comprises a switch
or an opening detector that detects an opening of the
cover, and a motion detector.

[0017] Preferably, the opening detector is a light de-
tector.

[0018] Preferably, the switch is a electromechanical
switch.

[0019] Preferably, the switch is a magnetic switch.
[0020] Preferably, the motion detector is a tilt detector.
[0021] Preferably, the motion detector is an accelera-
tion detector

[0022] Preferably, the tool container and alarm system
further comprises a lock operatively connected to the
controller, the lock is constructed and arranged to lock
the cover when the cover is in the closed position.
[0023] Preferably, the signaling device and/or the de-
tector is deactivated when the lock is moved to an un-
locked condition.

[0024] Preferably, the lock comprises an electro-mag-
netic lock.

[0025] Preferably, the lock comprises an electrically
operated lock.

[0026] Preferably, the lock comprises a solenoid.
[0027] Preferably, the tool container and alarm system
further comprises a wireless device operatively connect-
ed to the controller and configured to generate signals
to change the alarm system between the activated state
and the deactivated state.

[0028] Preferably, the controller comprises a receiver
wirelessly connected to the wireless device, the receiver
is configured to receive the signals from the wireless de-
vice.

[0029] Preferably, the wireless device is a radio-fre-
quency identification tag or transponder.

[0030] Preferably, the wireless device is a hand-held
remote transmitter.

[0031] Preferably, the transmitter comprises a RF
transmitter.

[0032] Preferably, the receiver comprises a RF receiv-
er.

[0033] Preferably, the tool container and alarm system

further comprises a user interface panel mounted on the
cover, the user interface panel is operatively connected
to the controller to change the alarm system between the
activated state and deactivated state.

[0034] Preferably, the user interface panel comprises
a plurality of illuminators configured to provide an indica-
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tion of the condition of the tool container.

[0035] Preferably, the user interface panel comprises
a plurality of user-activated keys configured to select the
condition of the tool container.

[0036] Preferably, the detector comprises a switch or
an opening detector that detects an opening of the cover,
and the condition of the tool container comprises the
opening of the cover from the closed position.

[0037] Preferably, the opening detector is a light de-
tector.

[0038] Preferably, the switch is an electromechanical
switch.

[0039] Preferably, the switch is a magnetic switch.
[0040] Preferably, the detector comprises a motion de-

tector, and the condition of the tool container comprises
a movement of the tool container detected by the motion
detector.

[0041] Preferably, the motion detector is a tilt detector.
[0042] Preferably, the motion detector is an accelera-
tion detector

[0043] Preferably, the detector comprises both a
switch and a motion detector, and the condition of the
tool container comprises an opening of the cover from
the closed position and/or a detected movement of the
tool container itself.

[0044] Preferably, the motion detector is a tilt detector.
[0045] Preferably, the motion detector is an accelera-
tion detector

[0046] Preferably, the switch is a light switch.

[0047] Preferably, the switch is an electromechanical
switch.

[0048] Preferably, the switch is a magnetic switch.
[0049] Features expressed as being "preferable" may

be provided in combination with any one or more other
such features together with the first or second aspects
of the invention mentioned above.

[0050] One aspect of the invention relates to a tool
container and alarm system. The tool container and
alarm system includes a tool container and an alarm sys-
tem. The tool container includes a container and a cover.
The container includes a storage space and defines an
upwardly facing opening into the storage space. The cov-
eris movable between a closed position wherein the cov-
er substantially covers the upwardly facing opening and
an open position wherein the upwardly facing opening is
substantially exposed. The alarm systemis generally car-
ried by the container and includes an activated state and
a deactivated state. The alarm system, when in the ac-
tivated state, is capable of outputting an alarm indication
in response to a condition of the tool container. The alarm
system includes a detector, a controller, a signaling de-
vice, and a power supply. The detector is configured to
detect the condition of the tool container. The controller
is configured to receive an input signal from the detector
based on the detected condition of the tool container.
The signaling device is operatively connected to the con-
troller and is configured to generate the alarm indication
in response to receiving an output signal from the con-
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troller. The output signal from the controller is generated
in response to the input signal from the detector. The
power supply is configured for powering the detector and
the signaling device.

[0051] These and other aspects of the present inven-
tion, as well as the methods of operation and functions
of the related elements of structure and the combination
of parts and economies of manufacture, will become
more apparent upon consideration of the following de-
scription and the appended claims with reference to the
accompanying drawings, all of which form a part of this
specification, wherein like reference numerals designate
corresponding parts in the various figures. It is to be ex-
pressly understood, however, that the drawings are for
the purpose of illustration and description only and are
not intended as a definition of the limits of the invention.
As used in the specification and in the claims, the singular
form of "a", "an", and "the" include plural referents unless
the context clearly dictates otherwise.

[0052] Examples of embodiments of the invention will
now be described in detail with reference to the accom-
panying drawings, in which:

FIG. 1 is a perspective view of a tool container and
alarm system in accordance with one embodiment;
FIG. 2 is a perspective view of the tool container and
alarm system, wherein an alarm cover is removed
to expose the alarm system in accordance with one
embodiment;

FIG. 3 is a detailed view of the alarm system in ac-
cordance with one embodiment;

FIG. 4 is a side view of the tool container and alarm
system in accordance with one embodiment;

FIG. 5 is a side schematic view of the tool container
and alarm system, wherein the alarm system, when
in an activated state, is capable of outputting an
alarm indication in response to a condition of the tool
container in accordance with one embodiment;
FIG. 6 is a side schematic view of the tool container
and alarm system, wherein a RF receiver (respon-
sive to the hand-held remote transmitter) is connect-
edtoacontroller, and the controlleris also connected
to a power supply, a lock, a signaling device, and a
detector in accordance with one embodiment;

FIG. 7 is a schematic view of a user interface panel
attached to a cover of the tool container, wherein the
user interface panel is operatively connected to a
controller of the alarm system in accordance with
one embodiment

FIG. 8 is a front view of a hand-held remote trans-
mitter operatively connected to the controller of the
alarm system in accordance with one embodiment;
and

FIG. 9 is a flow diagram illustrating operating proce-
dures performed by the controller of the alarm sys-
tem in accordance with one embodiment.

[0053] FIGS. 1, 2 and 3 show a tool container and
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alarm system 10 in accordance with an embodiment of
the present invention. The tool container and alarm sys-
tem 10 includes a tool container 12 and an alarm system
14. The tool container 12 includes a container 16 and a
cover 18. The container 16 includes a storage space 20
and defines an upwardly facing opening 22 into the stor-
age space 20. The cover 18 is movable between a closed
position wherein the cover 18 substantially covers the
upwardly facing opening 22 and an open position wherein
the upwardly facing opening 22 is substantially exposed.
The alarm system 14 is generally carried by the tool con-
tainer 12 and has an activated state and a deactivated
state. The alarm system 14, when in the activated state,
is capable of outputting an alarm indication in response
to a condition of the tool container 12. The alarm system
14 includes a detector 24, a controller 26, a signaling
device 28, and a power supply 30. The detector 24 is
configured to detect the condition of the tool container
12. The controller 26 is configured to receive an input
signal from the detector 24 based on the detected con-
dition of the tool container 12. The signaling device 28 is
operatively connected to the controller 26 and is config-
ured to generate the alarm indication in response to re-
ceiving an output signal from the controller 26. The output
signal from the controller 26 is generated in response to
the input signal from the detector 24. The power supply
30 is configured for powering the detector 24 and the
signaling device 28. The power supply 30 provides power
(directly or indirectly) to any of these components that
may require power source to be operated. The connec-
tions between the detector 24, the controller 26, and the
signaling device 28 may be hardwired, wireless, or any
combination thereof.

[0054] Inone embodiment, the container 16 of the tool
container 12 includes a pair of side walls 32 and 34, a
front wall 36, and a rear wall 38, and a bottom wall 40.
The front wall 36, the rear wall 38 and the opposed side
walls 32 and 34 are constructed and arranged to gener-
ally extend vertically upwardly from the bottom wall 40.
The front wall 36 and the rear wall 38 are joined to each
other by the opposed side walls 32 and 34 to form the
aforementioned storage space 20 therewithin with the
upwardly facing opening 22 in the container 16. In one
embodiment, the base container 16 is formed from a suit-
able molded plastic material.

[0055] The cover 18 generally includes a top wall 100,
a front wall 102, a rear wall 104, and opposed side walls
106 and 108. The front wall 102, the rear wall 104 and
the opposed side walls 106 and 108 are constructed and
arranged to generally extend vertically downwardly from
the top wall 100 (when the tool container 12 is resting on
the ground as shown in FIG. 4). In one embodiment, the
cover 18 may be pivotally connected to the side wall 34
of the container 16 using hinge members 50. The cover
18 may be secured in the closed position, by at least one
latch 52 (two are shown). In one embodiment, a lock 54
(as shown in FIG. 5) may be provided to lock the cover
18 in the closed position. In some embodiments, the lock
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54 may be a key lock or a combination lock. In another
embodiment, the lock 54 is an electrically operated lock
thatis in communication (e.g., hardwired or wireless) with
the controller 26. By releasing the latch(es) 52 and un-
locking the lock 54, the cover 18 may be pivoted about
the hinge members 50 to the open position to access the
tools or articles stored in the storage space 20 of the
container 16 of the tool container 12. In one embodiment,
the cover 18 may be coupled to the front wall 36 and/or
the rear wall 38 of the container 16 using at least one
linkage member 56 (one is shown). The linkage members
56 are constructed and arranged to support the cover 18
when the cover 18 is in the open position. The linkage
members 56 may also be configured to act as a stop to
limit the movement of the cover 18 beyond a maximum
open position of the cover 18. In one embodiment, the
linkage members 56 are made from a flexible material
(such as a chain, wire, rope or string, for example) so
that the linkage members 18 are in a slack configuration,
when the cover 18 is in the closed position. In another
embodiment, the linkage members 18 may take the form
of a two bar linkage, pin and slot arrangement, or other
type linkage known in the art.

[0056] In one embodiment, the tool container 12 in-
cludes an extendable handle 42 and rollers 300 (as
shown in FIG. 4). The tool container 12 may include an
extendable handle and rollers as described in U.S. Pub-
lication Application Serial. No. 12/165,715, filed on July
1, 2008, hereby incorporated by reference in its entirety.
Any of the other features/aspects of U.S. Publication Ap-
plication Serial. No. 12/165,715 may also be used in em-
bodiments of the present invention.

[0057] The extendable handle 42 is operatively con-
nected to the container 16 to facilitate tilted rolling trans-
port of the tool container and alarm system 10. The con-
tainer 16 includes a pair of handle receiving portions
formed near a top edge 48 along the opposing side walls
32 and 34. The handle receiving portions are constructed
and arranged to receive the handle 42 therewithin, when
the handle 42 is in a retracted position. In one embodi-
ment, the handle receiving portions are hollow structures
that are configured to telescopically receive legs of the
handle 42 to enable extension and retraction respective-
ly. As shownin FIG.2, the extendable handle 42 is shown
in an extended position to facilitate tilted rolling transport
of the tool container and alarm system 10.

[0058] The rollers 300 are connected with the contain-
er 16 to enable transport of the tool container 12. In one
embodiment, the rollers 300 may be in the form of wheels
and may facilitate rolling transport of the tool container
12. In one embodiment, the rollers 300 are mounted in
a recess 44 formed in the base container 12 so that the
tool container 12 may be tilted and pulled or pushed along
a horizontal surface (e.g., ground surface) by the user
holding the handle 42. The rollers 300, in one embodi-
ment, may optionally be locked against rolling motion by
roller lock members that are operatively connected to the
rollers 300 to provide a stationary configuration. Prefer-



7 EP 2 175 432 A1 8

ably the each wheel is a molded structure reinforced by
a plurality of wheel ribs (not shown) and each wheel is
mounted on an end of an elongated axle by two hubs or
other appropriate structure. The axle may be an elongat-
ed cylindrical steel shaft that is snap fit into rotational
engagement with a receiving structure of the container
16. Alternatively, the axle can be mounted to the tool
container 12 through a pair of axially aligned through-
holes formed in the rear wall 38 of the container 16.
[0059] In one embodiment, the tool container 12 may
include a carrying handle 302. The carrying handle 302
is constructed and arranged to be attached to a top sur-
face 304 of the cover 18 as shown in FIG. 4. In embod-
iments where a carrying handle 302 is used, the handle
42 and rollers may optionally be eliminated (and vice ver-
sa).

[0060] Inone embodiment, as showninFIG. 1, the tool
container and alarm system 10 includes a cover 140 that
is constructed and arranged to cover the alarm system
14. The cover 140 is constructed and arranged to protect
the alarm system 14 by providing a tear and/or penetra-
tion resistant enclosure in which the alarm system 14 is
stored. In one embodiment, the cover 140 is constructed
and arranged to be connected to and removed from the
tool container 12 (e.g., via fasteners). In one embodi-
ment, the cover 140 includes a first portion 142 and a
second portion 144 that are hingeably connected to each
other. In one embodiment, the first portion 142 is con-
structed and arranged to rest on protrusions (not shown)
oralip 146 which form support surfaces that are integrally
formed in the walls of the tool container 12. The second
portion 144 is constructed and arranged to fit between
the opposing side walls 32 and 34 of the tool container
12. In one embodiment, when the cover 140 is placed in
a covering relation with the alarm system 14, the first
portion 142 generally lies parallel to the bottom wall 40
of the tool container 12 and the second portion 144 gen-
erally lies parallel to the front wall 36 and/or the rear wall
38 of the tool container 12.

[0061] Referring now to FIGS. 3, 5 and 6, the alarm
system 14 is disposed in the container 16. In another
embodiment, the alarm system 14 may be disposed in
or carried by the cover 18. The alarm system 14, when
in the activated state, is capable of outputting the alarm
indication in response to the condition of the tool contain-
er 12. The alarm system 14, when in the deactivated
state, is disabled from outputting the alarm indication in
response to the condition of the tool container 12. Such
disablement is controlled by the controller 26. The con-
dition of the container that will cause the alarm system
14 to output an alarm condition may vary. In addition,
different types of detectors can be used. For example, in
one embodiment, the condition of the tool container 12
comprises opening of the cover 18 from the closed po-
sition. In another embodiment, the condition of the tool
container 12 comprises a movement of the tool container
12 (e.g., as detected by a motion detector 24). In another
embodiment, both or either of such conditions is used.
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[0062] As noted above, the detector 24 of the alarm
system 14 is configured to detect the condition of the tool
container 12. In one embodiment, the detector 24 is a
motion detector. In another embodiment, the detector 24
is a switch or an opening detector that detects an opening
of the cover 18. In yet another embodiment, the detector
24 includes two or more detectors. In such embodiment,
the at least two detectors can include both a motion de-
tector and a switch or an opening detector that detects
an opening of the cover 18.

[0063] The motion detector (if provided) is configured
to detect a movement of the tool container 12. The motion
detector may include a tilt detector and/or an acceleration
detector. When the alarm system 14 is in the activated
state, and an acceleration detector is used, the acceler-
ation detector is configured to detect the acceleration of
the tool container 12 and, thus, detect the movement of
the tool container 12. In one embodiment, for example,
the acceleration of the tool container 12 is detected in
three different axes (e.g., X, Y and Z axes) using one or
more acceleration sensors. However, only a single axis
(or degree of freedom) of detection can be used.
[0064] When atiltdetector or sensoris used, and when
the alarm system 14 is in the activated state, the tilt de-
tector is configured to detect an inclination or a tilt (e.g.,
angle) of the tool container 12 and, thus, detect the move-
ment of the tool container 12.

[0065] The switch or opening detector, if used, is con-
figured to detect an opening of the cover 18. The opening
detector may include a light detector. The switch may
include an electromechanical switch (e.g., microswitch),
or a magnetic switch.

[0066] When the alarm system 14 is in the activated
state, and the switch detector is used, the electrome-
chanical switch (e.g., microswitch),the magnetic switch,
or proximity detector can be configured to provide an
input signal to the controller 26. The input signal is pro-
vided to the controller 26 when the switch is activated
representing the opening or movement of the cover 18.
In such arrangement, some interengagement (e.g., me-
chanical, electric, magnetic, etc.) between the container
16 and the cover 18 is disengaged, and the detector 24
outputs a signal that is received as the input signal to the
controller 26. For example, when closed, the cover 18
may engage a contact portion of the detector 24, and the
opening in the cover 18 will disengage the contact to
trigger the detector 24, or the detector 24 may magneti-
cally detect the proximity of the cover 18 when the cover
18 is closed and generate a signal when open. In another
embodiment, the mechanical contact or magnet ele-
ments are positioned such that when the cover 18 reach-
es a predetermined angle (i.e., the cover 18 is open to a
predetermined extent), the mechanical contact or prox-
imity detector is actuated, and the detector 24 then gen-
erates the signal. Numerous other arrangements can al-
ternatively be provided.

[0067] In one embodiment, a light detector is used to
provide the input signal to the controller 26 when the light
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detector is activated (e.g., when being exposed to ambi-
ent light) representing the opening or movement of the
cover 18. In such embodiment, a photo-sensor operates
as a detector and detects the ambient light entering the
tool container 12, when the cover 18 of the tool container
12 is opened, and provides the input signal to the con-
troller 26.

[0068] As noted above, the controller 26 is configured
to receive the input signal from the detector 24 based on
the detected condition of the tool container 12. In the
illustrated embodiment, as shown in FIGS. 2 and 3, the
controller 26 is attached to the rear wall 38 of the tool
container 12. However, it is contemplated that the con-
troller 26 may be located anywhere within or on the tool
container 12. In one embodiment, the controller 26 is in
the form of a microcontroller. Just for example, the mi-
crocontroller may include a Microchip PIC 18 series ar-
chitecture. In one embodiment, the controller 26 is con-
figured to process the input signals from the detector 24
based on the condition of the tool container 12 and to
generate the output signal to the signaling device 28. In
one embodiment, the controller 26 can control the oper-
ation of a wireless receiver 110 as will be described later.
[0069] In the illustrated embodiment, as shown in
FIGS. 2 and 3, the signaling device 28 is attached to the
side wall 32 of the tool container 12. However, it is con-
templated that the signaling device 28 may be located
anywhere in or on the tool container 12. The signaling
device 28 includes a speaker 112 (or other sound pro-
ducing device) and/or one or more lights 114. The speak-
er 112 or other sound producing device, if provided, is
constructed and arranged to generate an audio alarm
indication in response to the condition of the tool contain-
er 12 detected by the detector 24. The one or more lights
114, if provided, are constructed and arranged to gener-
ate a visual alarm indication in response to the condition
of the tool container 12 detected by the detector 24.
[0070] In one embodiment, the alarm indication of the
signaling device 28 is the audio alarm indication that is
generated by the speaker 112. Just for example, the sig-
naling device 28 may be a siren with five volts buzzer.
The audio alarm indication may include, but not limited,
to a tone, a buzz, a beep, a sound (e.g., a horn or a
chime), and/or a prerecorded voice message. In one em-
bodiment, the audio alarm indication may include tones
with changing frequency or volume. In another embodi-
ment, the audio alarm indication may include customer
configurable tones and alarms.

[0071] In one embodiment, the alarm indication of the
signaling device 28 is a visual alarm indication that is
generated by one or more lights 114. In one embodiment,
for example, in the case of a plurality of different color
lights, each of the plurality of lights emits different visual
alarm indications (e.g., different color alarms) corre-
sponding to the different conditions of the tool container
12. In one embodiment, the lights may include lamps,
light emitting diodes and/or liquid crystal displays. In an-
other embodiment, the visual alarm indication may be
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generated by, for example, continuous, flashing or strobe
lights.

[0072] As noted above, the power supply 30 is config-
ured for powering the detector 24 and the signaling de-
vice 28. The power supply 30 can be located, for exam-
ple, in the aforementioned storage space 20 of the tool
container 12. In the illustrated embodiment, as shown in
FIGS. 2 and 3, the power supply 30 is placed on the
bottom wall 40 of the tool container 12. However, it is
contemplated that the power supply 30 may be located
anywhere within or on the tool container 12. In one em-
bodiment, the power supply 30 is a battery or a plurality
of batteries. In one embodiment, the tool container and
alarm system 10 may include hardware that is configured
to measure the voltage of the power supply 30 (e.g., bat-
tery). In such embodiment, the tool container and alarm
system 10 is configured to generate a warning indication
when a low voltage condition of the power supply 30 is
detected.

[0073] In one embodiment, the lock 54 of the tool con-
tainer 12 can be operatively connected to the controller
26. In such embodiment, the lock 54 is constructed and
arranged to lock the cover 18 in the closed position (as
shownin FIG. 6). Inone embodiment, the lock 54 includes
an electro-magnetic lock. In such embodiment, the elec-
tro-magnetic lock is constructed and arranged to move
a metal bar to lock and unlock the cover 18. In another
embodiment, the lock 54 includes an electrically operated
lock. In such embodiment, the lock 54 includes a sole-
noid. In one embodiment, the solenoid may be a two-
directional solenoid. In one embodiment, a solenoid driv-
er is used to ensure highly reliable solenoid control for
the locking and unlocking the cover 18. In such embod-
iment, the solenoid driver may include two N-channel
MOSFETs.

[0074] In one embodiment, the signaling device 28
and/or the detector 24 is deactivated by the controller 26
when the lock 54 is moved to the unlocked condition. The
lock 54 can be controlled by the controller 26.

[0075] The tool container and alarm system 10 may
include a plurality of operating modes. In one embodi-
ment, a user selects one of the plurality of operating
modes of the tool container and alarm system 10 via an
userinterface panel 118 (as showninFIG. 7) orawireless
device 116 (as shown in FIG. 8). The plurality of operating
modes may include an idle mode, a theft mode, a lock
mode, a prime mode or any combination thereof. The
idle mode is an operating mode where the alarm system
14 is in the deactivated state. The theft mode, the lock
mode, and the prime mode are operating modes where
the alarm system 14 is in an activated state. Any of these
modes may be selected via the interface panel 118 (e.g.,
via entry of a passcode or PIN code or otherwise).
[0076] The idle mode is an initial or a default operating
mode of the tool container and alarm system 10. The idle
mode is referred to as an operating mode in which the
alarm system 14 is in the deactivated state, and the lock
54 of the tool container 12 is in the unlocked condition.
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Optionally, the deactivated state may exist only when the
lock 54 is unlocked. In another embodiment, the alarm
system 14 may optionally be deactivated (e.g., by entry
of a passcode or otherwise) whether the lock 54 is locked
or unlocked.

[0077] The theft mode is referred to as an operating
mode in which the alarm system 14 is in activated state,
and the condition of the tool container 12 includes de-
tecting the movement of the tool container 12. In one
embodiment, in the theft mode, the lock 54 of the tool
container 12 is in an unlocked condition. In another em-
bodiment, the alarm system 14 may optionally be acti-
vated (e.g., by entry of a passcode or otherwise) whether
the lock 54 is locked or unlocked. In one embodiment,
for example, when the tool container 12 is in the theft
mode and is moved around at all, or optionally for at least
a certain amount of time, the signaling device 28 gener-
ates the alarm indication in response to the input signal
from the motion detector.

[0078] The lock mode is referred to as an operating
mode in which the alarm system 14 is in an activated
state, and the condition of the tool container 12 includes
detecting the movement of the cover 18 away from the
closed position. In the lock mode, the lock 54 of the tool
container 12 is in a locked condition. In one embodiment,
for example, when the tool container 12 is in the lock
mode and the cover 18 of the tool container 24 is forced
opened from the closed position, the signaling device 28
generates the alarm indication in response to the input
signal from the switch or the opening detector that detects
the opening or the movement of the cover 18.

[0079] The prime mode is referred to as an operating
mode in which the alarm system 14 is in an activated
state, and the condition of the tool container 12 includes
detecting the movement of the cover 18 away from the
closed position and/or detecting the movement of the tool
container 12. In the prime mode, the lock 54 of the tool
container 12 is in the locked condition. In another em-
bodiment, the alarm system 14 may optionally be acti-
vated (e.g., by entry of a passcode or PIN code or oth-
erwise) whether the lock 54 is locked or unlocked. In one
embodiment, for example, when the tool container 12 is
in the prime mode, and the cover 18 of the tool container
12is forced opened and/or the tool container 12 is moved
around at all, or optionally for at least the certain amount
of time, the signaling device 28 generates the alarm in-
dication in response to the input signal from the switch
or opening detector that detects the opening of the cover
18 and/or the input signal from the motion detector 24.
[0080] In one embodiment, the tool container and
alarm system 10 may be moved to the idle operating
mode (i.e., the alarm system 14 is in the deactivated
state) either using the user interface panel 118 or the
wireless device 116.

[0081] Inone embodiment, as showninFIG. 7, the tool
container and alarm system 10 includes the user inter-
face panel 118 mounted on the cover 18. In one embod-
iment, the user interface panel 118 is located on the side
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wall 106 of the cover 18. The user interface panel 118 is
operatively connected to the controller 26 to change the
alarm system 14 between the activated state and deac-
tivated state, and can be used to change the mode of
operation. The user interface panel 118 includes a plu-
rality of illuminators 120 configured to provide an indica-
tion of the condition of the tool container 12. In one em-
bodiment, the plurality of illuminators 120 may include
three illuminators, for example, each having a different
color. Inone embodiment, the plurality of illuminators 120
may include a first illuminator 122, a second illuminator
124, and a third illuminator 126. For example, the illumi-
nators may be a "traffic light" system, e.g. the first illumi-
nator 122 may include a red LED, a second illuminator
124 may include a yellow LED, and a third illuminator
126 may include a green LED.

[0082] The user interface panel 118 comprises a plu-
rality of user-activated keys 128 configured to select the
operating modes of the tool container and alarm system
10 (e.g., the condition of the tool container 12). In one
embodiment, the plurality of user-activated keys 128 may
include a user-activated key 130 for the prime mode and
a user-activated key 132 for the theft mode. In one em-
bodiment, the plurality of user-activated keys 128 may
further include a plurality of numeric user-activated keys
134 that may be actuated to select the lock mode. In one
embodiment, the keys may be set or coded to work with
a certain combination of inputs (a PIN code) to set the
mode of operation or to change the state between the
activated and deactivated states, or to change modes.
The passcode or combination code may optionally be
changeable by the user.

[0083] In one embodiment, as noted above, the initial
or default mode is the idle mode. The user may actuate
the user-activated keys 128 to select other operating
modes, for example, the theft mode, the prime mode,
and the lock mode. In one embodiment, when the user
actuates the user-activated key 130 for the prime mode,
the first illuminator 122 (e.g., red LED) and the second
illuminator 124 (e.g., yellow LED) illuminate for a certain
amount of time to indicate that the primed mode is se-
lected. In one embodiment, the certain amount of time is
two seconds. In one embodiment, when the user actu-
ates the user-activated key 132 for the theft mode, the
first illuminator 122 (e.g., red LED) illuminates for a cer-
tain amount of time to indicate that the theft mode is se-
lected. Inone embodiment, the user actuates the numeric
user-activated key 134 to move the lock to a locked po-
sition and to select the lock mode. In one embodiment,
when the user actuates the numeric user-activated key
134, the second illuminator 124 (e.g., yellow LED) illumi-
nates for a certain amount of time to indicate that the lock
mode is selected.

[0084] Inone embodiment, in order to return to the idle
mode (e.g., from any of the other operating modes, that
is the theft mode, the prime mode, and the lock mode),
the user first actuates either the user-activated key 132
(e.g., for the theft mode) or the user-activated key 130
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(e.g., for the prime mode), and the user then enters a
PIN code using the plurality of numeric user-activated
keys 134. The controller 26 verifies the entered PIN code.
When the correct PIN code is entered, the lock is moved
into the unlocked position, the tool container and alarm
system 10 is returned to the idle mode in which the alarm
is in the deactivated state. In one embodiment, when the
user enters the correct PIN code, the third illuminator 126
(e.g., green LED) illuminates for a certain amount of time
to indicate that the tool container and alarm system 10
has returned to the idle mode. When an incorrect PIN
code is entered, the first illuminator 122 (e.g., red LED)
illuminates for a certain amount of time to indicate that
an invalid PIN code was entered. In one embodiment,
when the incorrect PIN code is entered for a predeter-
mined number of consecutive times, an alarm indication
(audio or video) will be presented.

[0085] Alternatively, in one embodiment, presenting a
valid RFID tag or transponder, or actuating a user-actu-
ated key on the hand-held remote transmitter 116 returns
the tool container and alarm system 10 to the idle mode
(i.e., the alarm system 14 is in the deactivated state).
[0086] In one embodiment, the tool container and
alarm system 10 includes the wireless device 116 oper-
atively communicated with the controller 26 and config-
ured to generate signals to change the alarm system 14
between the activated state and the deactivated state,
and/or to change the mode of operation. The controller
26 includes the receiver 110 (such as an RF or IF receiv-
er) wirelessly communicated with the wireless device
116. Thereceiver 110 is configured to receive the signals
from the wireless device 116. In one embodiment, the
wireless device 116 is a radio-frequency identification
tag or transponder. In such embodiment, the radio-fre-
quency identification tag or transponder may include an
EM4102 ASK 125Khz compatible card. In another em-
bodiment, as shownin FIGS. 6 and 8, the wireless device
116 is a hand-held remote transmitter. In such embodi-
ment, the transmitter 116 includes a RF transmitter.
[0087] In one embodiment, the wireless device 116
may include all of the same inputs as the interface panel
118 to enable full remote control of the device 10.
[0088] In illustrated embodiment, the hand-held re-
mote transmitter includes user-actuated keys for locking
and unlocking the cover 18 of the tool container 12, as
well as activating and deactivating the alarm system 14.
In another embodiment, the hand-held remote transmit-
ter may include the same user-actuated keys (e.g., de-
scribed with respect to FIG. 7) that are located on the
user interface panel 118.

[0089] Inone embodiment, a method 200 for operating
the alarm system 14 is performed by the controller 26.
The method 200 is shown in FIG. 9. The method 200
starts at procedure 202 in which the alarm system 14 is
in a deactivated state. As noted earlier, the alarm system
14, when in the deactivated state, is disabled from out-
putting the alarm indication in response to the condition
of the tool container 12. The controller 26 controls the
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method 200 by proceeding to procedure 204. At proce-
dure 204, the controller 26 determines whether a RFID
is presented. If the controller 26 determines thatthe RFID
is presented, the controller 26 proceeds to procedure 206
in which the alarm system 14 is changed to the activated
state. As noted earlier, the alarm system 14, when in the
activated state, is capable of outputting the alarm indica-
tion in response to the condition of the tool container 12.
If the controller 26 determines the RFID is not presented,
the method 200 returns to procedure 202, where the
alarm system 14 remains in the deactivated state.
[0090] After changing the alarm system 14 to the ac-
tivated state (e.g., at procedure 206), the method 200
proceeds to procedure 208 in which the controller 26 de-
termines whether the cover 18 is closed. If the controller
26 determines that the cover 18 is closed, the controller
26 proceeds to procedure 210 in which the alarm system
14 remains in the activated state. The method 200 will
remain at step 210 until either an RFID is presented or
some other condition is met (e.g., the cover is open). If
an RFID tag is presented to the tool container, then at
procedure 214 the controller 26 will recognize the RFID
tag and the controller 26 proceeds to procedure 216 in
which the alarm system 14 is changed to the deactivated
state. If the controller 26 determines at procedure 214
that the cover 18 has been open but the RFID tag has
not been presented, the controller 26 proceeds to proce-
dure 218 in which the alarm system 14 is in the activated
state and the configured to generate the alarm signal
(e.g., audio or visual indication) in response to the con-
dition of the tool container 12. The alarm will continue at
procedure 218 until the RFID tag is presented at proce-
dure 222.

[0091] If, at procedure 208, the controller 26 deter-
mines the cover 18 is not closed, the method 200 pro-
ceeds to procedure 212, where a preliminary audio
and/or video indication is presented for at least a certain
amount of time. Such audio and/or video indication is
configured to provide a prompt to the user to close the
cover 18. The method 200 then proceeds to procedure
220 in which the controller 26 determines whether the
cover 18 is closed. If the controller 26 determines that
the cover 18 is closed, the controller 26 proceeds to pro-
cedure 210 in which the alarm system 14 remains in the
activated state as described above. If the controller 26
determines the cover 18 is not closed within a certain
amount of time, the method 200 proceeds to procedure
218 which the alarm system 14 is in the activated state
and the configured to generate the alarm signal (e.g.,
audio or visual indication) in response to the condition of
the tool container 12. In one embodiment, the alarm in-
dication at procedure 218 is different than that at proce-
dure 212 (e.g., it can be a higher volume (louder) audio
output).

[0092] After generating the alarm signal (e.g., audio or
visual indication) in response to the condition of the tool
container 12 at procedure 218, the method 200 proceeds
to procedure 222. At procedure 222, the controller 26
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determines whether a RFID is presented. If the controller
26 determines that the RFID is presented, the controller
26 proceeds to procedure 216 in which the alarm system
14 is changed to the deactivated state. If the controller
26 determines that the RFID is not presented, the con-
troller 26 returns to procedure 218, and the alarm con-
tinues its output.

[0093] The method 200 presents operational proce-
dures performed by the controller 26 in accordance with
one embodiment of the present invention. It is contem-
plated that controller 26 of the alarm system 14 is con-
figured to perform different operational procedures to
control the alarm system 14 than those described in the
above embodiment.

[0094] Inthe above embodiment (as illustrated in FIG.
9), the use of the RFID tag to activate or deactivate can
be replaced by use of a pin-code or password that can
be input into the interface 118.

[0095] Although the invention has been described in
detail for the purpose of illustration based on what is cur-
rently considered to be the most practical and preferred
embodiments, it is to be understood that such detail is
solely for that purpose and that the invention is not limited
to the disclosed embodiments, but, on the contrary, is
intended to cover modifications and equivalent arrange-
ments that are within the spiritand scope of the appended
claims. For example, it is to be understood that the
present invention contemplates that, to the extent possi-
ble, one or more features of any embodiment can be
combined with one or more features of any other embod-
iment.

[0096] Embodiments of the present invention have
been described with particular reference to the examples
illustrated. However, it will be appreciated that variations
and modifications may be made to the examples de-
scribed within the scope of the present invention.

Claims
1. Atool container and alarm system comprising:
a tool container comprising:

a container having a storage space and de-
fining an upwardly facing opening into the
storage space; and

a cover, the cover being movable between
a closed position

wherein the cover substantially covers the
upwardly facing opening and an open posi-
tion wherein the upwardly facing opening is
substantially exposed;

an alarm system generally carried by the con-
tainer and having an activated state and a de-
activated state,

the alarm system, when in the activated state,
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capable of outputting an alarm indication in re-
sponse to a condition of the tool container, the
alarm system comprising:

adetector configured to detect the condition
of the tool container;

a controller configured to receive an input
signal from the detector based on the de-
tected condition of the tool container;

a signaling device operatively connected to
the controller and configured to generate
the alarm indication in response toreceiving
an output signal from the controller, the out-
put signal from the controller being gener-
ated in response to the input signal from the
detector; and

a power supply configured for powering the
detector and the signaling device.

The tool container and alarm system of claim 1,
wherein the alarm indication of the signaling device
is an audio alarm indication, or a visual alarm indi-
cation.

The tool container and alarm system of claim 1 or
claim 2, wherein the detector comprises a motion
detector which may be a tilt detector or an acceler-
ation detector.

The tool container and alarm system of any of claims
1 to 3, wherein the detector comprises a switch or
an opening detector that detects an opening of the
cover.

The tool container and alarm system of claim 4,
wherein the opening detector is a light detector,
and/or the switch is an electromechanical switch or
a magnetic switch.

The tool container and alarm system of claim 1,
wherein the detector comprises at least two detec-
tors, the at least two detectors comprises a switch
or an opening detector that detects an opening of
the cover, and a motion detector.

The tool container and alarm system of any of claims
1 to 6, further comprising a lock operatively connect-
ed to the controller, the lock is constructed and ar-
ranged to lock the cover when the cover is in the
closed position.

The tool container and alarm system of claim 7,
wherein the signaling device and/or the detector is
deactivated when the lock is moved to an unlocked
condition.

The tool container and alarm system of claim 18,
wherein the lock comprises one or more of an elec-
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tro-magnetic lock, an electrically operated lock and
a solenoid.

The tool container and alarm system of any of claims
1 to 9, further comprising a wireless device opera-
tively connected to the controller and configured to
generate signals to change the alarm system be-
tween the activated state and the deactivated state.

The tool container and alarm system of claim 10,
wherein the wireless device is a hand-held remote
transmitter, which may comprise a RF transmitter.

The tool container and alarm system of any of claims
1 to 11, further comprising a user interface panel
mounted on the cover, wherein the user interface
panel is operatively connected to the controller to
change the alarm system between the activated
state and deactivated state, wherein the user inter-
face panel may comprise a plurality of illuminators
configured to provide an indication of the condition
of the tool container and/or wherein the user inter-
face panel may comprise a plurality of user-activated
keys configured to select the condition of the tool
container.

The tool container and alarm system of any of claims
1 to 12, wherein the detector comprises a switch or
an opening detector that detects an opening of the
cover, and the condition of the tool container com-
prises the opening of the cover from the closed po-
sition, wherein the opening detector may be a light
detector and/or the switch may be an electrome-
chanical switch or a magnetic switch.

The tool container and alarm system of any of claims
1 to 13, wherein the detector comprises a motion
detector, and the condition of the tool container com-
prises a movement of the tool container detected by
the motion detector and wherein the motion detector
may be a tilt detector or an acceleration detector.

The tool container and alarm system of any of claims
11to 14, wherein the detector comprises both a switch
and a motion detector, and the condition of the tool
container comprises an opening of the cover from
the closed position and/or a detected movement of
the tool container itself.

A tool container, comprising: a container having a
storage space; and a cover, the cover being movable
between a closed position and an open position to
allow access to the storage space when in the open
position; an alarm system generally carried by the
container and having an activated state and a deac-
tivated state, the alarm system, whenin the activated
state, being capable of outputting an alarm indication
in response to a condition of the tool container, the
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10

alarm system comprising; a controller configured to
receive an input signal in dependence on a detected
condition of the tool container and to cause a sign-
aling device to generate the alarm indication in de-
pendence on the detected condition of the tool con-
tainer.
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